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(54) MANUFACTURING DEVICE OF METALLIC HYDROXIDE FOR BATTERY COMPONENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a particle having 
high density and uniform particle diameter with a high 
yield by providing a clarifying zone in a crystal growing 
part and a circulation line for supplying a clarified liquid 
to classifying zone to prevent unformed particles from 
mixing, in a device for allowing a metallic salt aq. solution 
consisting essentially of Ni or Co to react with an alkali 
aq. solution to continuously grow metallic hydroxide 
particles in a solvent, classifying and taking out them. 
SOLUTION: The device 1 is constituted of a main body 
part 2 for mainly accelerating the growth of the metallic 
hydroxide crystal and a classifying device part 3, the 
main body part 2 is provided with a draft tube 4 and a 
removing part of microcrystal 5, which is the clarifying 
zone, and an overflow line 7 is provided on the upper 
part of the microcrystal removing part 5. The each aq. 
solution of raw materials is supplied from a feed line 6, 
an ascending flow is made in the draft tube 4 and a 
descending flow in the outside thereof, a part of the 
clarified liquid flowing-out to the overflow line 7 is introduced into the classifying device part 3 
through the circulation line 8 to make the ascending flow in the part 3 and only the classified 
particle is continuously taken out from a line 10 at the bottom of the classifying device part 3. 
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Partial translation of JP A Hei 10-265225 entitled ^Apparatus 
for producing metal hydroxide for battery" 

[0029] 
(Example 1) 

First, the present invention is specifically described, 
taking the production of a nickel hydroxide as an example. 
The structure of a production apparatus used was the same as 
that of the reaction vessel 1 equipped with a classifier 
illustrated in FIG. 1. The production apparatus had a total 
volume, of 3 1. The largest horizontal sectional area S2 of 
the microcrystal removing portion 5, which is a clarification 
zone, was 65 cm 2 , the largest horizontal sectional area SI of 
the classifying portion 3 was 3 cm 2 , the distance 1 between 
the stirring blades 12 and the classifying portion 3 was 10 cm, 
and the height h of the classifying portion was 50 cm. First, 
as raw materials, a 2 mol/1 nickel sulfate aqueous solution, a 
4 mol/1 ammonia water, and a 4 mol/1 sodium hydroxide aqueous 
solution were prepared. Ar gas was injected from the gas 
bubbling line 14 to continuously remove dissolved oxygen, and 
the temperature inside the vessel was held constant at 50 °C. 
In this state, these solutions were independently and 
simultaneously supplied to the reaction vessel body 2 at an 
average speed of 0.5 ml/min with stirring such that they 
quickly became homogeneous. At this time, with the stirring 
speed set to 1000 rpm, it was circulated so as to cause an 
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upward flow inside the draft tube 4 and a downward flow 
outside it. Also, the flow rate in the supply line for 
circulating liquid in the classifier was adjusted so that the 
speed of the upward flow inside the classifier was 
approximately 10 cm/min. After 100 hours from the start of 
synthesis, an evaluation sample was collected from the slurry 
outlet line 10 at a lower part of the classifier 3. 

[0045] 
(Example 3) 

The following describes specific examples of producing 
various metal hydroxides, using the production apparatus of 
the present invention. 
[0046] 

A nickel hydroxide solid solution with manganese 
dissolved therein was produced in the same manner as in 
Example 1, except for the use of a 1.8 mol/1 nickel sulfate 
aqueous solution, a 0.2 mol/1 manganese sulfate aqueous 
solution, a 4 mol/1 ammonia water, and a 4 mol/1 sodium 
hydroxide aqueous solution as raw materials. A powder X ray 
diffraction pattern of the obtained nickel oxide solid 
solution with manganese dissolved therein showed no peaks 
attributable to impurities, which suggested that it was a 
crystal with an even composition. Also, with respect to tap 
density, the product synthesized with the apparatus of the 
present invention exhibited a high value of 2.1 g/cc, as 
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compared to 1.8 g/cc of a product synthesized with a 
conventional apparatus. Also,, besides Mn, essentially the 
same results were obtained from nickel hydroxide solid 
solutions with Al, Co, Cr, Fe, V, Zr, Mo, Bi, Ca, Mg, Y, V, Cu, 
Ge, Nb, Mo, Ag, Zn, Cd, Sn, Sb, W, or a La group metal 
dissolved therein. Also, there were large differences in tap 
density between nickel hydroxide solid solutions with these 
metals dissolved therein and pure nickel hydroxide due to the 
difference in the production apparatus. This confirmed that 
the present invention is particularly effective in the 
production of nickel hydroxide solid solutions with these 
metals dissolved therein. 
[0047] 

Also, a cobalt oxide was produced in the same manner 
as in Example 1, except for the use of a 2 mol/1 cobalt 
sulfate aqueous solution, a 4 mol/1 ammonia water, and a 4 
mol/1 sodium hydroxide aqueous solution as raw materials. A 
powder X ray diffraction pattern of the cobalt oxide showed no 
peaks attributable to impurities, which suggested that it was 
a crystal with an even composition. Also, the product 
synthesized with the apparatus of the present invention was 
high density particles of relatively spherical shape, whereas 
a product synthesized with a conventional apparatus did not 
have a spherical shape but had a shape close to a hexagonal 
flat plate. Also, essentially the same results were obtained 
from cobalt oxide solid solutions with Ca, Ti, Y, Al, Cr, Fe, 
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etc. dissolved therein. 
[0048] 

Also, a metal hydroxide composed mainly of nickel 
produced in the same manner as in Example 1 and lithium 
carbonate were mixed in a molar ratio of 1:1. The mixture was 
baked at 700 °C in oxygen atmosphere for 12 hours and 
mechanically pulverized to produce an oxide composed mainly of 
nickel and lithium (lithium nickelate) . A powder X ray 
diffraction pattern of the lithium nickelate showed no peaks 
attributable to impurities, which suggested that it was a 
crystal with an even composition. Also, the lithium nickelate 
produced from a product synthesized with the apparatus of the 
present invention was high density particles of uniform 
particle size, whereas lithium nickelate produced in the same 
manner from a product synthesized with a conventional 
apparatus included bulky microparticles . Additionally, a 
metal hydroxide composed mainly of cobalt synthesized with the 
apparatus of the present invention was also mixed with lithium 
carbonate in a molar ratio of 1:1. The mixture was baked at 
900 °C in air atmosphere for 12 hours and mechanically 
pulverized to produce an oxide composed mainly of cobalt and 
lithium (lithium cobaltate) . A powder X ray diffraction 
pattern of the lithium cobaltate showed no peaks attributable 
to impurities, which suggested that it was a crystal with an 
even composition. Also, the lithium cobaltate produced from a 
product synthesized with the apparatus of the present 
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invention was high density particles of relatively uniform 
particle size, whereas the lithium cobaltate produced in the 
same manner from a conventionally synthesized product was 
highly bulky particles. These materials are employed as 
positive electrode active materials of lithium ion secondary 
batteries, and the effects of the present invention can also 
be anticipated in this field- 
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[0 0 4 3] H»J 1 Cffll>fe*»WO«Ji«jI 

KT#IK§£{IS5 3 ©** h 2 l*3©Jft#g 1 2 t 

$H^tHB3fc©EJil©Jtl/h%S*.T\ *nwtt 
f4HS£0!l 1 fcRWt LTff 6nfe-y^/P*«{t»©* 
yy?gg%«!lSLfco 7 t^Lfctf, *y 

^g2. 1 g/c cW±©«**a»**ff*fc«>K; 

a, i/htti owT^atT^sctsaB-rsjii: 

[0 0 4 4] *fc, *SS0y l fcft^fc*891©«HHI 

LT=y-5r/U*»fl:»*H3SLfc. *©Jg«* *I*I©£ 
OTfi < * y 7&fifc 1 . 5 g / c c WTkSfeTig 

#t> * » 7&S14 1 • 5 g / c c WT fcffilrHMKSL 

[0 0 4 5] (*«W3) «^T, *«W©«jea«*' 

" [0 0 4 iB]"'HORJ:l/Tl. 8mo l/l©lffl|-y^r 
rt/*»3fc 0. 2 mo 1/1 ©WT 4 
m o 1 / 1 ©T>^77>C^^ 4 m o 1 / 1 ©*R{t 
h U »£*8fi**JB^fcttfl.»> HSIM 1 fcHWfc t 
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?T»3Bofco tfc, Ca, Ti, Y, Al, Cr, Fe 

[0 0 4 8] Sfc, ftflgffl 1 tmmicLrm&Lit-y 



;WfcT?i : 1 fcftSiSKS^U »*8H*T7 0 0 
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20 Ji|!«B&«ft*»6«fibfe-y^;MtU f-*ABttg© 



• Sfe, ^y^Kf*tt8£*S!SEll^«fli*M. 8g/cc 

. KvHtfcSLfco &*5, MnfiWCAl, Co, Cr, 
Fe, V, Zr, Mo, Bi, Ca, Mg, Y, V, C 40 

; u, Ge, Nb, Mo, Ag, Z n , C d ^__S_nj S 
b, W, L afflS&JR*H»S-e , ^ry^Vl^^^ftc* 

mm £ \t^mmmm<Dm^K ^»*©«*m: 

#^di:^P>, Kaa*MB»-^^;W<IWt»©«!ifi 

• fc*5^T#JSB©3Mltf ± C £&mfrtb Z 
|.feTce , .1 . . . JU 

• [0 0 4 7] tfc, JM3^i:LT2mo 1 / 1 ©flfE&ruS 
;I^h7j<^^ 4 mo 1 /l (DTy^— 77R?g^ 4m o 
1/1 ©*»«:•?■ hy>A*«fJR*ffil^Wn». 50 



;l/Jtl : l fc*3J:3fe:S#U ^MUH^TQOO'C 

v^h*3L£-tz>mm i^TXfhmf^p *m 
* x itiasf 7 t ^*e»*^-r if - * & n& 

[0 0 4 9] 

[56W©»*3 «±©«fc5fc#5eW£J:titf, 

?f s«««wr scfccto T^n^ft 
*^r*T**fc», *fig«a?©iia*K<'c t^T-t 

-Hi'tj«Sbfelfe ; ?©**ffSCk«'T**o c©fe 

i: L*^c fcj5p5lS©*K{t*HS d fc^Tt nx h 
QlSMmmtkQs *6E, iR*©fiT*l»<*5ii:*« 
T#5 0 »iSXig©K©S?*ffi©^fL ^<H* 
i: ©3(R^K <*<l fc T t S k ^ o *fiJ4J»**HI5ti 

[HiB©W#ftRK] 

[01] #«W©-H*©J&«fc±SWfi«j£JB&M* 
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* 7 
8 



[02] f^£!>aUB3ftT^smit^&l!*ftff: 
[05] *^OIGffiKBO^S8mo±imoaBS 

[06] ^^(omm^m(o^mmm3<Dm±^mm 

ms 1 t^/J^ B B B^SgPO»*7j<¥ifffi«S 2C»tfcS 2 10 16 JftffSi 
/ S 1 KM? 5 - >y y ;WJ<${ttl© * y 7^g^{t£^ 1 7 Jf 

•ria 

[0 7 ] *^tD^3tam©^sea5©ia$ h 
®mimMtft®mw®t<D$m 1 ©it 1 /h cstr 

1 SJSffl 

2 #&gp 

3 tMSBSB 

4 K57h^^.-7 20 

5 W'bmmz® 

6 MUffiS^y * 



(7) tfHPFl 0-2 6 5 2 2 5 

12 

9 M^yy 

1 0 T.yV-Bny-fy 

i i 

1 2 jf #M 
1 3 

14 A^^'jy^y 

1 5 KlS«#ft 



1 8 wmm^^^y 

l 9 t-/ ! i-7n-7^> 



Si] 










650nAh/cc 


10096 




600aAh/cc 


10096 




530mAh/cc 


9796 




630nAh/cc 


9696 



4) 




13 

_i_ 



2 fcftW . 



[02] 
!6 



.19 




[05] 




0.5 1.0 1.5 2.0 
79Lfe±&m& CcmAnin) 



2.5 




(51)Int.Cl. 

C 0 1 G 51/04 
53/00 

// H 0 1 M 4/32 
4/58 



F I 

C 0 1 G 51/04 
53/00 

H 0 1 M 4/32 
4/58 
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